(Received 8 January 1948)
The effect of fertilizers on the levels of nitrogen, phosphorus, protease and pectase in healthy tobacco leaves has been described in a previous paper (Holden & Tracey, 1948) . The plants used in getting the data given in this paper were a precisely similar series, but were infected with tobacco-mosaic virus. Bawden (1943) and Wynd (1943) have reviewed the effects of virus infection on the metabolism of plants, and references to earlier work on tobacco infected with tobacco-mosaic virus can be found in their papers. The analyses described were made on tobacco plants supplied by Mr F. C. Bawden and Mr B. Kassanis, who were studying the effects of various fertilizer treatments on the susceptibility to infection and the multiplication of tobacco-mosaic virus. The data presented are restricted to a comparison of the nitrogen, phosphorus, protease and pectase levels in infected and healthy plants with different fertilizer treatments and the response to these treatments.
METHODS
Plans used. Tobacco (Nicotiana tabacum var. White Burley) plants were grown in pots in a heated glasshouse.
The fertilizer treatments and levels were as described in the previous paper (Holden & Tracey, 1948) .
Infection of the plant wiath tobaco-mosaic virus. In three experiments the plants were infected by rubbing five leaves with a virus preparation. These plants were harvested after 10-14 days, by which time only local virus multiplication had occurred. In the other two experiments the plants were infected when much younger, and grown for a period sufficient for the virus to spread systemically throughout the plant. The cultural history of the plants is given in The effects of systemic infection are summarized Table 3 relating to N, the N contents have been in Table 7 . given both in terms of the total N, and also total N The sap pH values are not recorded as there were with virus N subtracted for the systemic experi-no consistent differences either with different ments. Virus N figures were calculated from esti-fertilizer treatments or with virus infection. 18-8 13'9 -2*7 -1-7 -1-2 +0*7 ±2. Table 1 , footnote.
to a difference in composition between healthy and infected plants only in the percentage of total P that is in fibre. Continued multiplication of the virus with its spread throughout the leaves has some effect on the response to fertilizer treatment, and causes profound changes ini the size and composition of the leaves.
There are four instances of significant changes in fertilizer response. The positive effect of P supplements on the total N of the leaves is increased and the K effect is reversed. The negative effect of N and the positive effect of P on the protease units/g. protein N of sap are both significantly enhanced. In The reduction in the carbohydrate content of tobacco leaves infected with tobacco-mosaic virus found by Dunlap (1930 Dunlap ( , 1931 agrees with -the findings reported here, for, while there is a decrease in the total dry matter, there is no decrease in total N. Dunlap found that there was a greater decrease in the starch and sugar content than in that of the other carbohydrates. This would be in agreement with the present findings that there was a greater loss of soluble fractions, which resulted in a greater proportion of the dry matter being in the fibre. Cordingley, Grainger, Pearsall & Wright (1934) also found a decrease in total carbohydrate, but found that the proportion of the various fractions was the same in infected and healthy plants. These different results may be due to the different methods of fractionation and estimation used.
As systemic infection has no significant effect on the total N of the leaves it leads to an increase in N as percentage of dry matter. The distribution of N between fibre and soluble fractions is not altered, 
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and there is a corresponding increase in N as percentage of dry matter of both sap and fibre fractions. One of the results of infection is an increase in the rate at which the leaves yellow, which leaves of healthy plants do with increased age. The yellow healthy leaves, like the infected leaves, have a higher water content than healthy green leaves (Smirnow, 1940) , but, unlike infected leaves, have less N/100 g. dry matter. Ifvirus N is subtracted from the total N the infected leaves still do not have less N/100 g. dry matter, so infection cannot be regarded simply as a premature ageing of the leaves. Considering the mean of all treatments, about one third of the total N is virus N, in agreement with Bawden & Pirie (1946) . But the range is from 10 to 65 % ofthe totalN as virus N, and in one experiment (with plants given P but no N) 80 % of the fibre N was virus N. It is certain that the protein components of systemically infected leaves are affected differently, as, for example, the decrease in chromoprotein mentioned earlier. Several authors have referred to changes in enzyme levels caused by virus infection (Balls & Martin, 1938; Peterson & McKinney, 1938; Wynd, 1942) . In the present experiments systemic infection affected protease and pectase levels differently. Fibre pectase was related to non-virus N, while fibre protease was related to total N levels. Sap protease, on the other hand, was related to non-virus protein rather than to total protein N. SUMMARY 1. The effects of supplements of nitrogen and phosphorus on the nitrogen and phosphorus content of leaf fractions of tobacco plants with local and systemic multiplication of tobacco-mosaic virus were similar to those found with healthy plants.
2. The effect of local multiplication of tobaccomosaic virus on the composition of the leaf fractions studied was negligible.
3. The effect ofsystemic multiplication oftobaccomosaic virus on the composition of the fractions studied was profound.
4. Total nitrogen was not affected, while dry matter and phosphorus were reduced.
5. The levels of the two enzymes studied were affected differently. Fibre protease was related to total fibre nitrogen while pectase appeared to be related to non-virus fibre nitrogen.
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